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VIII. An improved Method of tanning Leather. By Davidi 
Macbride, M. D. communicated by Sir John Pringle, 
Bart. P. R. S. 



_._ DuWin, 

°-'"-» May 30, 1777, 

Read Jan. 22, A QREE ABL Y to the promife which I 
-'••*' made yoxi fome years ago,. I now fend 
you my fecret method for the more expeditious tanning 
of leather. If you think the letter, and paper which it 
inclofes, worthy of the Society's attention, you will pleafe 
to prefent them. I have already delivered in one of thefe 
fets of inftru<Stions to our Dublin Society (who have been 
acquainted with the whole progrefs of this affair fince 
the beginning) and have fent two others to the Societies 
which are eftablifhed in London and Edinburgh, for the 
purpofe of encouraging trade and manufa(£lures ; as 
judging it will be more in their way than in the Royal 
Society's to extend the utility of this invention: for I 
apprehend it will require fome encouragement fromu 

them^ 
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thera, in the way of premium, to fet the bufinefs a-go- 
ing, fo ftrong are the prejudices araongft tradefmen of 
all forts againft trying new pradtices, and fuch the re- 
ludlance with which they quit their ancient ways of 
working. 

I am, Sec 



«5 T D Dublin, 

YOU may pleafe to renaembfcr that I informed you, 
fome years ago, of my having found out a way of tan- 
ning leather in lefs time, aod at a fmaller expence of 
materials, than can be done by any of thq ways hitherto 
known or praiftifed; and promifed that, as foon as I 
ftiould find myfelf at liberty to difclofe it, I would com- 
municate my method to the Royal Society. 

Accordingly I take the liberty of incloiing a fet of 
inftm«5tions, which I drew tip for the perfon who con- 
duced the bufinefs of a Jarge tan-yard belon^ng to a 
company with which I have had an engagement for 
thefe laft four vearsj which I apprehend will be found 

fuffi- 
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fufficiently clear for enabling any intelligent tanner to 
avail himfelf of my improvements. 

I beg you will prefent this paper to the Society ; but, 
as it cannot be underftood by gentlemen who are not 
already, in fome degree, acquainted with the ordinary 
procefs of tanning, I muft requeft their indulgence while 
I mention the principal operations in this branch of 
manufacture. 

The ufe of tanning is two-fold; firft, to preferve the 
leather from rotting; and, fecondly, to render it imper- 
vious to water. 

An infufion of any flrongly-aftringent vegetable will 
ferve to tan leather, fo far as to prevent its rotting ; but 
if this vegetable does not contain a good deal of gum- 
refin, it will not anfwer for enabling it to keep out water: 
and hence it is that oak-bark, which is more abundant 
in the gummy-refinous part than any of our common 
indigenous aftringents, is preferred to all other fubftances 
for the purpofe of tanning. 

The tanners prepare their bark by gently drying it on 

a kiln, and grinding it into a very coarfe powder. They 

then either ufe it in the way of infufion, which is called 

ooze ; or they ftrew the dry powder between the layers 
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of hides and Ikins, when thefe are laid away in the tan* 

pits. 

The ooze is made by macerating the bark in common 
water, in a particular fet of holes or pits, which, to dif- 
tinguiHi them from the other holes in the tan-yard, are 
termed letches. 

The firft operation of the tanner is to cleanfe his hides 
from all extraneous filth, and remove any remains of 
flefh or fat which may have been left behind by the 
butcher. 

The hair is next to be taken off, and this is accom- 
plillied either by fteeping the hides for a fhort time in a 
mixture of lime and water, which is termed liming; or by 
iiolling them up clofe, and piling them in heaps, where 
they quickly begin to heat and putrify. The hair being 
loofened is fcraped off, and the tanner proceeds to the 
operation called flefhing, which confifts in a further 
fcraping, with a particular kind of knife contrived for 
the purpofe, and cutting away the jagged extremities and 
ofFal parts, fuch as the ears and noftrils. 

The raw leather is then put into an alcaline ley, in 
order to difcharge the oil, and render its pores more 
capable of imbibing the ooze. The tanners of this 
country generally make their ley of pigeo/i's dung; but 

a more 



Method of tanning' Leather. 115 

a more active one may be prepared from kelp or pot-afh, 
taking care, however, not to make it too ftrong of the 
alhes, nor to allow the leather to remain too long in the 
ley. 

The oil being fufEciently difcharged, the leather is 
ready for the ooze, and at firft is thrown into fmaller 
holes, which are termed handlers; becaufe the hides or 
fkins, during this part of the procefs, are taken up, from 
time to time, and allowed to drain; they continue to 
work the leather in thefe handlers, every now and then 
ftirring it up with the titenfil called a plunger, which is 
nothing more thain a pole with a knob at the end of it, 
until they think proper to lay it away in the vatts. In 
thefe holes, which are the largeft in the tan-yard, the lea- 
ther is fpread out fmooth, whereas they tofs it into the 
handlers at random, and between each layer of leather 
they fprinkle on fome powdered bark, until the pit is 
filled by the leather and bark thus laid in Jiratum fuper 
Jfratum : ooze is then poured on, to fill up interftices ; and 
the whole crowned with a fprinkling of bark, which the 
tanners call a heading. 

hi this manner the leather is allowed to macerate, 
until the tanner fees that it is completely penetrated by 
the ooze : when this is accomplilhed (which he knows by 

Q 2 cutting 
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cutting out a bit of the thickeft part of the hide) the 
manufacture is finifhed, fo far as relates to tanning, fince 
nothing now remains but to dry the goods thoroughly, 
by hanging them up in airy lofts built for the purpofe. 
Such in general is the procefs for tanning calf-lkins, and 
thofe lighter forts of hides which are called butts ; but 
the large, thick, heavy hides, of which the ftrongeft and 
moft durable kind of foal-leather is made, require to 
have their pores more thoroughly opened before the 
ooze can fufficiently penetrate them. For this purpofe, 
while the hides are in the putrefeent Hate, from being 
allowed to heat in the manner already mentioned, and 
well foaked in an alcaline ley, they are thrown into a fotir 
liquor, generally brewed from rye, in order that the 
efFervefcence which neceffarily enfues may open the 
pores. 

The tanners term this operation railing, as the lea- 
ther is confiderably fwelled, in confequence of the con- 
flia between the acid and alcali. This is an Englifli 
invention; for it appears from M. de la lande, who 
was employed by the Royal Academy of Sciences to 
write on the art of tanning, that the foreign tanners 
know nothing of this branch of the bulinefs ; indeed, 
their whole procefs, according to his account, is flovenly, 

and 
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and even more tedious than our common method, and 
muft make but very indifferent leather. 

When the raifing is accomplifhed, the leather is put 
into the handlers, and w^orked in them for the reqtiifite 
time; then laid away in the vatts, and there left to mace- 
rate until the tanning is found to be completely finifliedj 
which, for the heavieft kind of leather, fu(,h as this of 
which I am now fpeaking,. requires from firft to laft full 
two years. At leaft, the tanners of this country cannot 
make foal-leather in lefs time; what they are able to 
perform in England, I am not fo thoroughly acq\aainted 
with. 

It is this tedioufnefs of the proeefs which enhances 
the value of leather; and the returns being fo flow, the 
trade of tanning never can be carried on to advantage, 
but by perfons poflefled of a large capital; therefore, one 
fure way of increafing the number of tanners, and of 
Gourfe of bringing down the price of their manufadlure, 
is to (horten the proeefs; and if at the fame time we can 
improve the quality of the leather, and fave fomewhat 
in the expence of tanning materials, the public will be 
eflentially benefited in refped to one of the neceffary 
articles of life. 



All 
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All tfe&, I will venture to fay, can be do«e by psar* 
fuing the method which is laid down in the inclofe^ 
paper, and which may be introduced into any common 
tan-yard. 

With refpedt to time it is polfible, in the way that I 
have found out, to finifli leather in a fourth part of what 
as required in the ordinary procefs ; for I have repeatedly 
had calf-fkins tanned in a fortnight or four weeks, which 
in the common way could not be done in lefs than from 
two to four months. 

I Ihall not pretend, however, to affirm, that that bufi- 
nefs can be carried on in the large way with^fuch expe- 
dition; becanfe a great deal of this abridgement of time 
was probably owing to frequent handling and working 
of the leather; but I am confident, and know it from 
four years experience, that in the ordinary courfe of bu- 
iinefs, and in a common tan-yard, the tanner may fave 
at leaft four months out of twelve, produce better lea- 
ther, and find his bark go much farther than in the old 
way of tanning. 

Having premifed thus much, I flatter myfelf that the 
paper of inftrudiions will be found perfedlly intelligible. 
It Ihews, that the principles on which my method is efta- 
bliflied are derived from chSmiltry, and therefore it will 

not 
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not appear ftrange, that thefe improvements fhould have 
been made by a perfon of the medical profeffion : indeed, 
they took their rife from a feries of experiments carried 
on purely for medical purpofes (the very fame that con- 
firmed me in the opinion that infvifion of malt would 
cure the fea fcurvy) and any perfon who will look into 
the account of thofe experiments, will readily underftand 



the theory of the new method of tanning 



r^) 



It would be trefpaffing on the time of the Society, to 
enter into any detail of the circumftances that firft in- 
duced me to think of this matter, or to give a hiftory of the 
progrefs of my experiments, which at firft were made at 
home, and with little pieces of raw leather : it is fuffi- 
cient to fay, that the efficacy of this method has been 
fully proved by the experience of near ten years (during 
which I have thought proper to keep it fecret) and I, 
now beftow it to the public. 

I am, ice. 

(a) See the Effay on the diffolvent Power of Quickfilver, among the Expe- 
rimental Effays on Medical and Philofophical Subje£ls. . 
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■InJiruBiom to fanners, for carrying on the new method 
of tanning., invented by Dr. macbride of Dublin; 
whereby the leather is not only improved in its quality^ 
but tanned in much lefs time, and with afmaller quan^ 
tity of bark, than in any other method hitherto known 
or praSiifed. 

AS the new method of tanning depends on this prin- 
ciple, " That lime-water extracts the virtues of oak-bark 
*' more completely than plain water;" the firft thing in 
which the tanner is to be inftruded, is the making of 
lime-water. 

I. Provide a large veffel, in the nature of a ciftern, 
whofe depth fiiall be at ieaft twice its diameter, and of a 
capacity adapted to the extent of the tan-yard. 

n. This ciftern muft be fixed in a convenient corner 
of the yard, under a Ihed, and fhould ftand fo as that the 
liquor virhich is to be drawn off from it may run freely 
into the letches. 

III. There muft be a cock fixed in the fide of the 
ciftern, about a foot from the bottom, to let off the con- 
tents; and there muft be a hole in the bottom of it, of 

five 
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five Of fix inches diameter, which is to be fropped with a 
plug. Let this hole open over a gutter. 

IV. The ciftern muft be covered with a flooring of 
boards, ftrong enough to bear a man's weight; and from 
fide to fide of this lid there muft be an opening of two 
or three feet wide. 

V. If it can be fo contrived that a water-pipe may be 
led into the ciftern, it will fave the fervants a good deal 
of trouble; but if this cannot be done, a pump muft be 
fixed in the moft convenient way, for the purpofe of 
filling it from time to time. 

VI. The ciftern being once fixed (which is all the 
additional apparatus that the new method of tanning 
requires) the making of lime-water will be found ex- 
tremely fimple and eafy. 

vii. You are firft to fill the ciftern with water, and 
then, for every hogfhead that it may contain, throw in 
ten or a dozen pounds weight of unflaked lime. 

viii. Mix the lime thoroughly with the whole body 
of the water, by ftirring it exceedingly well from the 
bottom, with a bucket and plunger, until you perceive 
that the lime is completely diffufed, and the whole mix- 
ture grows as white as milk; leave it then to fettle for a 
couple of days, that the undiflblved part of the lime may 

Vol. LXVIII. R entirely 
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entirely fubfide, and the water become perfeAly limpid, 
and clear as rock -water. Your lime-water will then be 
fit for immediate ufe. 

IX. The cock, as already mentioned, is to be fixed at 
leaft twelve inches from the bottom of the cillern, in 
order that only the limpid part of the lime-water may 
run off; and the ufe of the hole in the bottom, which is 
ordered to be flopped with a plug, is to let off the grofs 
and infokible remains of the lime, as often as jt may be 
found neceffary to clean out the ciftern. 

X. When the firft brewing (as it may be termed) of 
lime-water is all expended, you are to fill up the ciftern 
with water a fecond time; ftir up the lime from the bot- 
tom with the bucket and plunger, fo as to mix it 
thoroughly with the whole body of the water, as before 
diredted, and then leave it to fubfide for the requifite 
time. Thus you will have a fecond brewing of lime- 
water; and you may go on in the fame rhanner to make 
a third, fourth, fifth, or perhaps a fixth, or more brew- 
ings, from the original quantity of lime; provided you 
Ihall find the lime-water continue fufficiently ftrong. 

XI. There are two ways of knowing when lime-water 
is fufficiently ftrong. The one is by the tafte, and this a, 
little practice will teach you to diftinguifh ; the other, is, 

I by 
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by obferving a certain folid fcum, like the flakes of very 
thin ice, which collecSls and forms itfelf on the furface of 
the Ume-water. — As long as you find this folid fcum 
floating on the top of the water in the ciftern, fo long 
you may conclude that there is no necellity for throwing 
in freflh lime. 

XII. But when the fcum ceafes to appear, or you find 
from the tafte that the lime-water is not fo fti-ong as it 
ought to be, you muft then take out the plug from the 
bottom of the ciftern, and clear it by fweeping away 
the grofs remains of lime: and after you have cleaned 
the ciftern, begin your brewings of lime-water a-new, 
and proceed in the manner already direded, as to ftirring 
up the lime, and leaving it to fettle for the neceflary 
time, fo as to have your lime-water perfe£tly limpid. In 
this manner you may go on from year to year, and con- 
ftantly keep yourfelf in ftock with refpe<St to lime-water. 

XIII. It is this lime-water which is now to be ufed in 
making yoiir ooze inftead of the plain common water ; 
and this is all the difference between the old and the 
new method of tanning; for when your ooze is pre- 
pared, by fteeping your bark in lime-water (in the 
letches, as you do at prefent, only running it through 
two letches) yoa are to make ufe of it in the very fixme 

R % way 
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way that you have hitherto ufed the common ooze, there 
not being the leaft variation required with refpeiSl to any 
of the previous management before the fkins or hides 
are fitted for the ooze. Every thing that relates to 
cleaning, liming, fleiliing, &c. is to be eondudled pre- 
cifeiy as in the old or common method of tanning; and 
the goods are to be worked in the handlers for the requi- 
lite time, and then laid away in the vatts, with layers 
and heading of bark, juft as you now pra^life; and when 
you obferve that the leather is fufficiently penetrated 
with the ooze, that is to fay, completely tanned, you will 
take it up, dry it, and afterwards drefs it according to the 
different ufes for which it is intended. You are always 
to obferve, however, that the ooze is to be turned from 
one letch on another before it is ufed, otherwife it will 
be apt to blacken the leather. 

XIV. What has been hitherto faid relates only to butts 
and calf-lkins : as to foal-leather, which is prepared for 
the ooze by fleeping it in fome four liquor, in order to 
open its pores, and raife it (according to the tanner's 
phrafe) the new method requires a different pradiice 
from the old one. 

XV. In the old method, the tanners made ufe of four- 

ings brewed generally from rye, or fome other grain; 

a but 
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but thefe liquors are not only troublefome to brew and 
to ferment, but they are always uncertain as to their 
degree of fournefs or llrength, which depends on the 
Hate of the weather, and other variable circumftances ; 
thefe liquors are moreover exceedingly apt to rot the lea- 
ther, and, without great care, may injure it very ma- 
terially in its texture. 

XVI. To obviate thefe inconveniences, you are to imi- 
tate the bleachers of linen, who make ufe of a four 
prepared by diluting theitrong fpirit of vitriol (vulgarly, 
but improperly, termed oil of vitriol) with a fufEcient 
quantity of plain water; 

XVII. It was not without much difficulty that the 
bleachers could be prevailed on to qtiit their old four- 
ihgs, made either like yours of rye or barley, or of four 
butter-milk, from a groundlefs fear, that the vitriolic 
fouring would corrode their cloth; but the experience of 
many years has convinced them of their error^ and now 
no other fouring is ufed. In like manner the tanners 
at firft may fome of them be afraid to ufe the vitribl, but 
a little practice will Ihew how far fuperior this fouring 
is to what they have hitherto ufed. They will never 
find it fubje£t to any change in refpesft to ftrength from 
variation&of weather, or. different degrees of he^; and 

fo 
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fo far from tending to rot the leather, it gives unufual 
firniHefs ; and the foals which are raifed by the vitriolic 
iburing are remarkably found, and always free from the 
flighteft degree of rottennefs. Befides, the fame four 
may do for many parcels of leather, by adding a little 
vitriol to it; and it need only be thrown away, when it 
becomes too dirty for ufe, by the frequent fucceffion of 
hides. 

XVIII. A wine pint of the ftrong fpirit of vitriol, 
which will not coll more than nine or ten pence ''''^, is 
fufRcient for fifty gallons of water to prepare the fouring 
at firft : therefore all you have to do, in raifing the foals, 
is only to prepare them before-hand in the ufual way ; 
and, when they are fitted for the fouring, mix up a quan- 
tity of vitriol and water, according to the number of 
hides that you. reqviire to have raifed, ftill obferving the 
proportion of a pint to fifty gallons, which will be 
enough, if the vitriol be of the due degree of ftrength. 
The hides may lie in the fouring till you find them fuf- 
ficiently raifed, for they will be in no danger of rotting, 
as they woxild be in the common corn fourings, which 
in time might turn putrid, and rot the leather; whereas, 
the vitriolic fouring keeps off putrefadtion. 

(a) The oil of vitriol is fold by the druggifts in large bottles, containing 
«igiit or ten gallons. 

XIX. When 
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XIX. When you find your hides fvifficiently raifed, put 
them direftly into the ooze, and go on with the tanning 
as in the old way; and you will fee that the lime-water 
ooze penetrates raifed leather even fafter than it does 
butts or calf-fkins, allowance being made for their dif- 
ferent degrees of thicknefs. 

XX. Let it be now fuppofed that you have your ciftern 
fixed, your lime-water prepared, and fome letches full 
of lime-water ooze, which has been run through two 
letches in order that the lime-^water may completely 
fpend its force on the bark; you are not to throw away 
what common ooze you have in ftock in the yard, but 
only as it fhall be fpent; then, indeed, you are to throw 
it away, and fupply its place with the lime-water ooze. 

XXI. In a very few days you will perceive the difference 
between the a<Etivity of the two oozes, the new and old, 
with refpedt to penetrating the leather; and thus, with- 
out any kind of lofs or wafte, you will get rid of all your 
old liquors, and come fpeedily into a full ftock of the 
ooze made with lime-water; and after you have, got the 
new method eftablilhed, your bufinefs will go in a regu- 
lar Gourfe, and one parcel of goods will fucceed another, 
as faft as you can manufacture and difpofe of them. 

xxii. Though it is poffible to tan fmall parcels of lea- 
ther^ by way of experiment, by the ufe of lime-water 

ooze, 
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ooze, in a fourth part of the time which is required, if 
only common ooze be made ufe of; yet the bufinefs of a 
large tan-yard cannot be carried on with fo much expe- 
dition: but even in large works, and in the common 
courfe of bufinefs, foal leather can be completely tanned 
and finiflied, in, from eleven to fifteen months, accord- 
ing to the different weight and thicknefs of the hides. 
Butts in,'from eight to twelve months, and calf-fkins in, 
from fix to twelve weeks ; in general, the tanner may 
fave at leaft a third of the time that has hitherto been 
required. 

XXIII. The leather, which is manufadtured in the new 
way, is of a fvxperior quality to that of the old tannage, 
efpecially the foal-leather, which wears remarkably well, 
and never fliews the leaft fign of rottennefs. 

XXIV. Let it always be remembered, that the lime- 
water is never to be ufed but when it is fufnciently 
ftrong, and as clear as rock- water. 

XXV. Whenever you make frella ooze, you muft always 
life frefh lime-water, and run the ooze through two 
letches; and the lime-water ooze, when fpent, from lying 
on the leather, is never to be returned back upon the 
bark which is in the letches (as you now return your 
fpent ooze) but muft always be thrown away, as being 

entirely 
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entirely ulelefs; for which purpofe you muft contrive a 
gutter in the tan-yard to carry off the fpent ooze. 

XXVI. The letches ought to be under cover, left the 
rain get into them and w^eaken the ooze, and if the 
handlers are llieltered, it will be fo much the better; but 
it is of no importance to cover the vatts, provided, when 
the leather is laid away in them, they are kept conftantlv 
full to the brim. 

xxviii You muft always take care to have a fufEcient 
flock of unflaked lime by you (for if it be flaked, it will 
not anfwer to make lime-water): therefore, get your 
lime frefh, if poflible, from the kiln, and immediately 
pack it in any kind of old dry caflcs. Weigh one of thefe 
calks, and it will enable you to afcertain the quantity of 
lime neceflary to be thrown into the ciftern each time 
you begin a frefli brewing of your lime-water, and 
thus fave you the trouble of repeated weighings ; not 
that there need be much nicety about the quantity of 
lime, a fcore of pounds over or under making no fenfiblc 
difference in the ftrength of the lime-water. 

XXVIII. Any expence you may be at in procuring 
lime, which even in the largefl tan-yards can amount 
but to a trifle, will be amply compenfated by the faving 
of bark; becaufe, that lime-water fo completely exhaufts 

Vol. LXVIII. S the 
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the bark, and makes it go fo much farther than when 
the ooze is made only of plain water. As a proof of this, 
yon may make a pretty ftrong ooze from the tan or fpent 
bark, which you now confider as completely exhaufted, 
by infufing in it lime-water. 

Tanners, as they become acquainted with the new 
method, will find it perfectly eafy, and may no doubt 
make further improvements by experience. The fore- 
going dire(5lions were found fufficiently full for enabling 
a gentleman at Belfaft to carry on the bufinefs in an ex- 
tenfive way for thefe four years paft; and it is prefumed 
they will prove equally clear and intelligible to all other 
perfons in the tanning trade. 

Dublin, May the ift, 1777. 




